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CASE u  Laura M delivers her third baby at 35 weeks 4 days af-
ter an uneventful spontaneous labor. Julia, 5 lb 1 oz, has Apgar 
scores of 8 and 9. You see them on the mother-baby unit Friday 
afternoon, 36 hours after the delivery. 

Ms. M has successfully breastfed her other 2 children and is 
planning to breastfeed Julia as well. She says the infant is nurs-
ing well today but seemed sleepy yesterday. The nursing notes 
say that Julia went to the nursery overnight because her moth-
er was tired, and the infant spit up after receiving a formula 
bottle. Ms. M is asking you to discharge her because tomorrow 
is her son’s birthday. After considering this and her experience 
with breastfeeding, you decide to discharge her with follow-up 
on Monday instead of checking her out to your partner for the 
weekend. 

Ms. M returns to your office on Monday with Julia, whose 
weight is down 10% and is “glowing yellow.” The baby is not 
latching well at the breast and is spitting up when Ms. M tries 
to supplement with formula. After examining Julia and check-
ing lab work (bilirubin, 20 mg/dL), you decide to readmit her for 
feeding difficulties and hyperbilirubinemia.

Complications are common with late preterm infants, 
which refers to babies born between 34 weeks 0 days 
and 36 weeks 6 days of pregnancy. Between 1990 and 

2006, there was a dramatic (25%) increase in the rate of late 
preterm infants in the United States, although more recently 
this number has leveled off.1

Several factors have been linked to increased late pre-
term births: maternal obesity, increased maternal age, and 
the increasing rate of multiple gestation pregnancies that have 
resulted from the expanded use of reproductive technology.2 
Similarly, treatment of severe preeclampsia and premature 
rupture of membranes often includes delivery after 34 weeks 
of gestation,3 further contributing to the problem. Finally, 
higher rates of antenatal screening have contributed to more 

Head off complications  
in late preterm infants
Late preterm infants may look like their full-term 
counterparts, but they face many more challenges. 
Here’s what to keep in mind.

Practice 
recommendations

›	Delay discharge of late pre-
term infants to a minimum  
of 48 hours to prevent  
readmission. B

›	Perform transcutaneous or 
total serum bilirubin testing 
before discharging late pre-
term infants. C

›	Perform a formal feed-
ing assessment of breastfed 
infants prior to discharge. C

›	Ensure that a follow-up ap-
pointment is made for 24 to 
48 hours after discharge. C

Strength of recommendation (SOR)

 �Good-quality patient-oriented 
evidence

 �Inconsistent or limited-quality 
patient-oriented evidence

 �Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

A

B

C
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Hypoglycemia  
is 3 times  
more common  
in late preterm 
infants  
compared  
with full-term 
neonates.

inductions and cesarean sections at ear-
lier gestational ages. One study even found 
a correlation between higher malpractice 
premiums and more frequent late preterm  
inductions.4

Don’t let their appearance fool you
At first appearance, late preterm infants 
are similar to term infants in terms of Ap-
gar scores,5 size, and weight.2 However, the 
care of these infants can be complex. They 
are often placed in well-infant nurseries un-
der the same protocols as term infants and 
discharged before an adequate observation 
period. These infants have both increased 
short- and long-term morbidity and mortal-
ity and use a significant amount of health 
care resources.5 Morbidity in these infants 
decreases with each week of gestation from 
34 weeks to a nadir at 39 weeks and can 
be unrelated to maternal and pregnancy  
complications.6

The following are some important is-
sues to keep in mind when caring for these 
infants.

Hypothermia and hypoglycemia 
Late preterm infants experience increased 
cold stress because of their limited fat stores, 
reduced brown fat, an immature epider-
mal barrier, and increased surface area to 
body mass ratio.2 Hypothermia increases the 
metabolic demands on the neonate and can 
worsen hypoglycemia as well as respiratory 
distress.7 

Ideally, clinicians should dry these in-
fants with warm blankets, place them skin-to-
skin with their mother, and cover them with 
a warm blanket and cap to avoid excess en-
ergy expenditure.8 If conditions necessitate, 
neonates can be placed in a radiant warmer. 
Infants’ temperature needs to be monitored 
within the first 30 minutes of life and fre-
quently reassessed during the first 12 hours 
of life—the “transition period.”8 The infant’s 
axillary temperature should be maintained 
between 36.5ºC and 37.4ºC (97.7-99.3ºF);  
the temperature should remain stable in an 
open crib for the 12 hours before discharge.2 

z Decreased glycogen stores, increased 
glucose utilization, and immature hepatic en-
zymes help to explain the fact that hypoglyce-
mia is 3 times more common in late preterm 
infants compared with full-term neonates.7 In 
all newborns, glucose levels decrease to their 
nadir between 30 and 90 minutes of life and 
normally trigger the breakdown of glycogen 
if the infant does not eat.7 Hypoglycemia can 
manifest as a change in level of conscious-
ness, apnea, cyanosis, tachypnea, hypother-
mia, and seizures.9 The evidence is limited 
and there is controversy as to what level of 
hypoglycemia and over what duration of time 
is harmful.9 

Most experts agree that breastfeeding 
should be started in the delivery room, and 
plasma glucose checked at 60 minutes of life 
and any time an infant is symptomatic. A level 
less than 45 mg/dL during the transition pe-
riod should prompt feeding.9 Glucose levels 
should be rechecked within an hour of feed-

E4

TABLE 1  

How best to manage glucose in a late preterm newborn10

Asymptomatic late preterm infants Glucose level (mg/dL) Response

Check plasma glucose at 1 hour of life <45 Feed, recheck 1 h

Subsequent glucose monitoring <35

>35

IV infusion*

Rescreen q3h for 36 h

Symptomatic late preterm infants

Infusion for goal >55 mg/dL <45 Minibolus;† IV infusion*

*IV infusion = D10W at 6-8 mg/kg/min.
†Minibolus = 200 mg/kg D10W (2 mL/kg).

Adapted with permission from: Macmillan Publishers Ltd. Adamkin DH. Late preterm infants: severe hyperbilirubinemia and 
postnatal glucose homeostasis. J Perinatol. 2009;29:S12-S17. Copyright 2009.
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ing and every 3 hours thereafter. If the level 
remains low or the infant is not interested in 
feeding, give a bolus of D

10
W and consider an 

infusion.7,10 TABLE 110 highlights one proposed 
method of glucose management.

Respiratory distress
At least 30% of late preterm infants will have 
some evidence of respiratory distress,5 which 
is defined as the need for oxygen supplemen-
tation due to tachypnea, grunting, nasal flar-
ing, retractions, or cyanosis. Those at highest 
risk are white males born via cesarean sec-
tion.11 Transient tachypnea of the newborn 
(TTN) appears to be the cause of almost half 

the cases of respiratory distress in these young 
patients.12 As this is a diagnosis by exclusion, 
consider other common causes: respiratory 
distress syndrome, neonatal pneumonia, 
meconium aspiration syndrome, and persis-
tent pulmonary hypertension.12 The need for 
ventilator support is a significant concern in 
this group and increases exponentially with 
decreasing gestational age.6 

Hyperbilirubinemia 
More than half of all late preterm infants will 
present with clinically significant jaundice.5 

Late preterm infants have an increased bili-
rubin load, decreased uptake of bilirubin, and 

FIGURE 

Bilirubin levels and risk of significant hyperbilirubinemia19

Bilirubin levels should be plotted according to the infant’s hours of life and assessed according to risk 
factors on the appropriate risk line. If infants are 34 weeks 0 days to 34 weeks 6 days, they should be 
assessed on the high risk line.

• Use total bilirubin. Do not subtract direct reacting or conjugated bilirubin.

• �Risk factors include isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, 
temperature instability, sepsis, acidosis, or albumin <3.0 g/dL (if measured).

• �For well infants 35-37 6/7 weeks, you can adjust the total serum bilirubin (TSB) levels for interven-
tion around the medium risk line. It is an option to intervene at lower TSB levels for infants closer 
to 35 weeks and at higher TSB levels for those closer to 37 6/7 weeks.

• �It is an option to provide conventional phototherapy in the hospital or at home at TSB levels of  
2-3 mg/dL (35-50 mmol/L) below those shown, but home phototherapy should not be used in any 
infant with risk factors.

Reprinted with permission from: American Academy of Pediatrics Subcommittee on Hyperbilirubinemia. Management of 
hyperbilirubinemia in the newborn infant 35 or more weeks of gestation. Pediatrics. 2004;114:297-316. Copyright © 2004 by the 
American Academy of Pediatrics.
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Infants born 
at 36 weeks 
have an 8-fold 
increased risk 
of developing 
severe hyper
bilirubinemia  
than those  
born at  
41 weeks.

delayed conjugation. They are less able to bind 
bilirubin to albumin, which increases their 
predisposition to bilirubin-induced neurolog-
ical dysfunction and kernicterus.13 They also 
have more difficulty with breastfeeding, which 
exacerbates their hyperbilirubinemia.14

Infants born at 36 weeks have an 8-fold 
increased risk of developing severe hy-
perbilirubinemia (total serum bilirubin  
>20 mg/dL) than those born at 41 weeks,13 
which explains why they are disproportion-
ately represented in the US Pilot Kernicterus 
Registry.14 These infants can develop neuro-
logical sequelae at lower levels of bilirubin 
than their term counterparts and have less 
chance of complete recovery once intensive 
therapy has been implemented.14 

The 2 main risk factors for severe hyper-
bilirubinemia have to do with discharge time 
and breastfeeding. Discharge at less than  

48 hours is a risk factor for both term and late 
preterm infants.14,15 This is likely due to the 
fact that bilirubin peaks in late preterm in-
fants between Days 5 and 7, and in term in-
fants between Days 3 and 5.16 Difficulties with 
breastfeeding, the second risk factor,17 can 
be due to a combination of delayed maternal 
lactogenesis and ineffective milk removal on 
the part of the infant.18 When infants ingest 
smaller volumes of milk, bowel movements 
are infrequent and the bilirubin in the gut 
gets reabsorbed instead of excreted. 

American Academy of Pediatrics (AAP) 
guidelines suggest measuring total se-
rum bilirubin or transcutaneous bilirubin 
and plotting the value on an hour-specific,  
gestational-age-specific, risk-specific nomo-
gram (FIGURE).19 Alternately, BiliTool (http://
www.bilitool.org) can be used to individual-
ize an infant’s risk. 

TABLE 2  

Minimum discharge criteria for late preterm infants2

All criteria should be met prior to discharge.

•  accurate gestational age has been determined

•  hospital stay of at least 48 hours (exact timing should be individualized) 

•  a medical home has been identified and an initial visit scheduled for 24-48 hours after discharge

•  vital signs stable for 12 hours in an open crib with one layer of clothing and one blanket

•  at least one stool passed spontaneously

•  �24 hours of successful feeding at breast or bottle has been documented—If the infant has lost 
more than 2%-3% of birth weight per day or more than 7% of overall birth weight, he or she 
should be assessed for dehydration

•  a documented evaluation of breastfeeding, at least twice a day 

•  a feeding plan has been developed and is understood by the family

•  hyperbilirubinemia risk has been assessed

•  physical examination reveals no abnormalities that require continued hospitalization

•  no evidence of active bleeding at circumcision site for 2 hours

•  maternal and infant blood tests have been reviewed

•  hepatitis B vaccine has been given or appointment has been scheduled 

•  metabolic screening has been performed

•  car safety seat study completed

•  hearing assessment has been performed, documented, and discussed with the family

•  family, environmental, and social risk factors assessed

•  the mother and caregivers have received information or training in newborn care

Adapted with permission from: Engle WA, Tomashek KM, Wallman C, Committee on Fetus and Newborn. “Late-preterm” 
infants: a population at risk. Pediatrics. 2007;120:1390-1401. Copyright © 2007 by the American Academy of Pediatrics.
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The AAP  
Committee  
on Fetus and  
Newborn  
recommends  
a formal  
breastfeeding  
evaluation by  
trained  
caregivers  
at least  
twice daily  
prior to  
discharge.

Feeding difficulties 
The advantages of breast milk feeding for 
these babies are great. Unfortunately, it is 
breastfed infants who are more likely to have 
feeding difficulties and are at higher risk for 
readmission.17 Early feeding skills are com-
plex and challenging. Because of their imma-
turity, late preterm infants have less effective 
suck and swallow coordination. They can be 
sleepier and have less stamina.10 Infants re-
quire coordinated oral motor movements, 
breathing, and swallowing to avoid desatu-
ration and aspiration.20 It is also important 
to note that almost every reported case of 
kernicterus in the past 20 years has been in 
breastfed infants whose feeding was not well 
established.13 First-born infants are especially 
at risk, as it takes longer to establish an ad-
equate supply of milk. 

For late preterm infants, it is imperative 
to establish successful breastfeeding to avoid 
dehydration and jaundice. Lactation consul-
tation, education, and close follow-up are 
essential to successful breastfeeding in this 
group.18 The AAP Committee on Fetus and 
Newborn recommends a formal breastfeed-
ing evaluation by trained caregivers at least 
twice daily prior to discharge.2

Brain injury 
Late gestation is a critical period of brain 
growth. The 34-week-old brain weighs 65% 
of the term brain and increases linearly with 
each week. Fifty percent of the increase in 
cortical volume happens after 34 weeks.21 
The risk of intraventricular hemorrhage and 
periventricular leukomalacia, while common 
in earlier preemies, is rare in infants born af-
ter 34 weeks. However, there is evidence to 
suggest other complications. Late preterm 
infants are more likely to be diagnosed with 
developmental delay and require special 
resources in preschool and less likely to be 
ready for school.22 

Sepsis 
While late preterm neonates do have a small 
but significant increase in culture-proven 
sepsis and pneumonia compared with term 
babies,6 the work-up for possible sepsis is 
3 times more likely. When these infants have 
poor feeding, mild respiratory distress, or 

TTN, physicians become concerned about 
sepsis and initiate a work-up.5 Currently 
there are no management guidelines for 
sepsis evaluation in this subset of preterm 
infants.23

Readmission is a distinct possibility
One study of healthy late preterm infants 
showed a readmission rate of 4.8%. The most 
common reasons for readmission were jaun-
dice and infection.17 Risk factors for readmis-
sion were breastfeeding, primiparity, labor 
and delivery complications, public payer 
source at delivery, and a mother of Asian/
Pacific Islander ethnicity.17 Another study 
showed that discharge at less than 48 hours 
significantly increased the likelihood of re-
admission, even more so if the infant was 
breastfeeding.15 

Several recent studies have highlighted 
a relationship between decreasing gesta-
tional age and a wide range of long-term 
adverse outcomes. In the early years of child-
hood, there is an increased risk for develop-
mental delay and decreased kindergarten 
readiness.22 There is also a significant risk for 
disability, including cerebral palsy, mental 
retardation, and behavioral disorders. 

Late preterm infants are at greater risk 
for several complications and the mortality 
rate is high in this group, when compared 
with term infants. By initial appearance and 
even weight, they rival their term counter-
parts. However, while they may look much 
like term babies and not weigh much less, 
they need more intense monitoring and 
should meet stringent discharge criteria 
(TABLE 22). 

Clearly, more studies need to be done to 
address the unique needs and specific treat-
ment guidelines for these infants. In fact, 
hospitals may need to consider introducing 
neonatal observation nurseries with pro-
tocols specifically tailored for late preterm  
infants. 

CASE u  Ms. M and Julia likely would have 
been better served with an extra day in the 
hospital to address feeding issues and moni-
tor for hyperbilirubinemia. Julia received pho-
totherapy, IV fluids, and intensive lactation 
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support, which included pumped breast milk 
given through a supplemental nursing system. 

Over the course of 48 hours, her bilirubin 
decreased to 14 mg/dL and she was able to 
feed for longer periods of time without tiring. 
While both Ms. M and Julia’s initial outcomes 
were good, an extra day of feeding support 

may have prevented a readmission, thousands 
of dollars in care, and unnecessary stress on 
both mother and baby.		             JFP
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